To improve the energy efficiency of conventional thermal treatment, soil remediation with microwave has been studied. In this study, the remediation efficiency of contaminated soil with semi-volatile organic contaminants were evaluated with microwave oven and several additives such as water, formic acid, iron powder, sodium hydroxide (NaOH) solution, and activated carbon. For the experiment, loamy sand and sandy loam collected from Imjin river flood plain were intentionally contaminated with hexachlorobenzene and phenanthrene, respectively. The contaminated soils were treated with microwave facility and the mass removals of organic contaminants from soils were evaluated. Among additives that were added to increase the remediation efficiency, activated carbon and NaOH solution were more effective than water, iron powder, and formic acid. When 10 g of hexachlorobenzene (142.4 mg/kg-soil) or phenanthrene (2,138.8 mg/kg-soil) contaminated soil that mixed with 0.5 g iron powder, 0.5 g activated carbon and 1 ml 6.25 M NaOH solution were treated with microwave for 3 minutes, more than 95% of contaminants were removed. The degradation of hexachlorobenzene during microwave treatments with additives was confirmed by the detection of pentachlorobenzene and tetrachlorobenzene. Naphthalene and phenol were also detected as degradation products of phenanthrene during microwave treatment with additives. The results showed that adding a suitable amount of additives for microwave treatments fairly increased the efficiency of removing semi-volatile soil organic contaminants.
서 론
. 특히 활성탄은 마이 크로파 에너지를 신속히 흡수하기 때문에 마이크로파를 이 용한 가열에 많은 장점을 지니고 있다 (Tai and Jou, 1999) . 이다 (Kawala and Atamanczuk, 1998; Abramovitch et al., 1999 , Gan, 2000 Campanella et al., 2004; Liu et al., 2004 . GC-MS (scan) chromatogram of (a) removed contaminants in gas phase during 3 minute microwave treatment for 10 g of hexachlorobenzene contaminated Paju loamy sand with 0.5 g iron powder + 0.5 g activated carbon + 1 ml of 6.25 M NaOH and (b) removed contaminants in gas phase during 3 minute microwave treatment for 10 g of hexachlorobenzene contaminated Paju sandy loam with 0.5 g iron powder + 0.5 g activated carbon + 1 ml of 6.25 M NaOH. 1: tetrachlorobenzene, 2: pentachlorobenzene, 3: hexachlorobenzene. 
